Reduction of alpha-tocopherolquinone to alpha-tocopherolhydroquinone in rat hepatocytes.
The contents of alpha-tocopherolhydroquinone (TQH2), alpha-tocopherolquinone (TQ) and alpha-tocopherol (Toc) in isolated rat hepatocytes and liver homogenates were determined by HPLC under anaerobic conditions, because TQH2 easily autoxidizes to TQ under aerobic conditions. The viable hepatocytes were used for the determination without homogenization. The hepatocytes contained 3.1, ND and 5.0, 3.1-9.0, and 31.3-63.2 nmol of TQH2, TQ and Toc/g liver, respectively. However, TQH2 was not detected in liver homogenates because endogeneous TQH2 autoxidizes to TQ during preparation of homogenates under aerobic conditions. The homogenates contained 2.0-23.5 and 36.5-54.9 nmol of TQ and Toc/g liver, respectively. Addition of TQ showed that TQ was reduced and converted into TQH2 in isolated hepatocytes. The TQH2 formation from TQ was also observed in liver homogenates in the presence of either NADPH or NADH. The formation was further analysed and confirmed by HPLC and mass spectrometry. The formation of TQH2 was also found to occur in mitochondria, microsomes and cytosol. The specific activity of NADPH-dependent TQ reductase activity was in the order of mitochondria greater than or equal to microsomes greater than cytosol. Furthermore, NADPH-cytochrome P450 reductase was found to catalyse TQH2 formation from TQ.